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(57) ABSTRACT

The invention is a butterfly valve for a flow duct of an air-
conditioning installation. The butterfly valve comprises two
butterfly valve faces and is mounted for rotation about an axis.
A device with at least two measurement points for determin-
ing the volume flow rate of a gaseous medium flowing in the
flow duct is provided. In order to specify a butterfly valve, for
example for a volume flow rate controller, which can deter-
mine a high differential pressure, even at very low volume
flow rates, the butterfly valve comprises at least one hollow
chamber on each of its two butterfly valve faces. Each hollow
chamber has at least one recess, preferably with a multiplicity
of recesses formed in the manner of a perforation. One mea-
surement point is associated with one hollow chamber and the
other measurement point is associated with the other hollow
chamber.

28 Claims, 7 Drawing Sheets
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1
BUTTERFLY VALVE FOR ARRANGEMENT
IN A FLOW DUCT OF AN
AIR-CONDITIONING INSTALLATION

CROSS-REFERENCE TO RELATED
APPLICATIONS AND CLAIM TO PRIORITY

This application is related to application Ser. No.
12170196.5 filed May 31, 2012 and application Ser. No.
12182807.3 filed Sep. 3, 2012, each in the European Patent
Office, the disclosures of which are incorporated by reference
and to which priority is claimed.

FIELD OF THE INVENTION

The invention relates to a butterfly valve for arrangement in
a flow duct of an air-conditioning installation, the butterfly
valve comprising two butterfly valve faces and being
mounted rotatably about a swivel axis, and a device with at
least two measurement points for determining the volume
flow rate of a gaseous medium flowing in the flow duct being
provided.

BACKGROUND OF THE INVENTION

Corresponding butterfly valves are used for example in
volume flow rate controllers, which for example operate in a
mechanically autonomous manner or comprise a control unit
consisting of a transmitter, drive and controller. Here, the
volume flow rate is normally determined via separate back-up
elements. A static, dynamic or total pressure difference is
tapped at these back-up elements and should have the best
possible proportionality to the volume flow rate. Generally
however, there is the problem that, with small volume flow
rates, there is a high measurement inaccuracy in percentage.
This is primarily due to the fact that there is a high spread of
the differential pressure betweenV,,, andV,,. at the back-up
elements, and the accuracy of the measurement devices is
often determined by the maximum value.

SUMMARY OF THE INVENTION

The object of the invention is to specify a butterfly valve,
for example for a volume flow rate controller, which can
determine a high differential pressure even with very low
volume flow rates and therefore enables sufficient control
accuracy.

This objectis achieved in that the butterfly valve comprises
at least one hollow chamber on each of its two butterfly valve
faces, each hollow chamber being provided with at least one
recess, preferably with a multiplicity of recesses formed in
the manner of a perforation, and one measurement point
being associated with one hollow chamber and the other
measurement point being associated with the other hollow
chamber.

The two hollow chambers may have an identical volume. It
is also quite possible however for the hollow chamber of one
butterfly valve face to be larger than the hollow chamber of
the other butterfly valve face.

Depending on the angular position of the butterfly valve,
the differential pressure can be averaged over the entire cross
section of the flow duct. Depending on the angular position of
the butterfly valve, there is a corresponding differential pres-
sure. Due to the embodiment according to the invention, high
signals that are to be easily evaluated by the transmitter are
measured at the butterfly valve, even with large throttle posi-
tions and therefore even with low duct velocities. Due to the
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2

embodiment according to the invention, good differential
pressure signals can also be produced with low throttle posi-
tions, that is to say with high duct velocities.

Each measurement point is normally connected via a pres-
sure line to a transmitter. The transmitter is connected to a
controller and to a drive.

The cross section of the flow duct can be formed arbitrarily.
For example, it can be round or angular. Depending on the
arrangement of the recess(es), the pressure is tapped over the
entire surface of the hollow chamber or only over a sub-area.
For example, the surfaces can be pierced, slitted or perforated.
The recesses are preferably distributed uniformly over the
entire face of each hollow chamber.

If the recesses extend over the entire surface of a hollow
chamber, a good level of insensitivity with respect to
unfavourable onflow conditions during standard operation is
produced as a result of the large surface for differential pres-
sure tapping. Additional pressure losses, for example as a
result of back-up elements as used in the prior art, are avoided.

The butterfly valve according to the invention is therefore
suitable both for very low and also for high air velocities in the
flow duct. This is also true in the event of unfavourable onflow
conditions.

In its closed position, the butterfly valve may comprise a
peripheral gap or may be closed tightly with respect to the
flow duct. The butterfly valve may comprise a peripheral seal
in the edge region if a complete seal with respect to the flow
duct is desired in the closed position.

With use of the butterfly valve in a volume flow rate con-
troller, the butterfly valve is normally located in its closed
position at an angle of approximately 70° in relation to the
centre axis of the flow duct. In this case, with a round flow
duct, the butterfly valve has an approximately oval shape.

In the closed position, the butterfly valve is preferably
located at an angle of 90° in relation to the centre axis of the
flow duct.

In the open position, the butterfly valve may be oriented
parallel to the flow direction. However, embodiments in
which the butterfly valve in its open position is inclined with
respect to the centre axis of the flow duct are also conceivable.
In this case, the butterfly valve is not oriented parallel to the
flow direction when in the open position.

At least one of the recesses located in the onflow-side
hollow chamber when the butterfly valve is in the closed
position can be arranged in the region of the onflow-side
hollow chamber forming the onflow-side end face when the
butterfly valve is in the open position. At least one of the
recesses located in the flow-off-side hollow chamber when
the butterfly valve is in the closed position can also be
arranged in the region of the flow-off-side hollow chamber
forming the flow-off-side end face when the butterfly valve is
in the open position.

It is advantageous if all recesses located in the onflow-side
hollow chamber when the butterfly valve is in the closed
position are arranged in a sub-region of the region of the
hollow chamber forming the onflow-side end face when the
butterfly valve is in the open position, said sub-region, based
on the cross section of the flow duct and as viewed in the flow
direction, being arranged before the highest point of the
course of the contour of the hollow chamber when the butter-
fly valve is in the open position. Here, the cross section of the
flow duct is oriented at right angles to the flow direction.

It is also advantageous if all recesses located in the flow-
off-side hollow chamber when the butterfly valve is in the
closed position are arranged in a sub-region of the region of
the hollow chamber forming the flow-oft-side end face when
the buttertly valve is in the open position, said sub-region,
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based on the cross section of the flow duct and as viewed in
the flow direction, being arranged after the lowest point of the
course of the contour of the hollow chamber when the butter-
fly valve is in the open position.

At least one hollow chamber may extend over the entire
width and/or the entire length of the butterfly valve.

The hollow chambers may be interconnected, preferably at
the edge, either directly or indirectly via a wall portion.

Here, the hollow chambers may have a common partition
wall, in particular formed by the butterfly valve. The partition
wall causes an airtight separation of both hollow spaces from
one another.

Each measurement point can be connected to a transmitter,
and in particular all measurement points can be connected to
a common transmitter. A transmitter is a measuring trans-
ducer, which transforms one or more input variables into an
output variable in accordance with a fixed relationship. The
transmitter transforms the pressure signal occurring for
example in the respective hollow chamber into a voltage
signal.

Provided each measurement point is connected to its own
transmitter, the differential pressure between the pressure
prevailing in the relevant hollow chamber and the atmo-
spheric pressure outside the flow duct is determined. If the
measurement points of both hollow chambers are connected
to acommon transmitter, the differential pressure between the
pressures prevailing in the two hollow chambers is deter-
mined.

The transmitter can be arranged in the region of the butter-
fly valve, in particular on or in the butterfly valve.

It is advantageous if the transmitter is connected to a con-
troller.

It is of course possible for the controller to also be arranged
in the region of the butterfly valve, in particular on or in the
butterfly valve.

A particularly compact embodiment is characterized in
that a drive is also arranged in the region of the butterfly valve,
in particular on or in the butterfly valve. With such an embodi-
ment, merely the power supply has to be guided from the
outside to the drive.

The swivel axis can be formed as a hollow shaft.

With such an embodiment, the hollow shaft may be
designed to enable at least one pressure line to pass through or
may form the pressure line itself. It is conceivable for
example for the hollow shaft to comprise a partition plate in
the middle, such that the two ends of the hollow shaft are
separated from one another in a sealed manner. The pressure
signal of one hollow chamber can be conveyed via one end of
the hollow shaft to a transmitter arranged outside the flow
duct, and the pressure signal of the other hollow chamber can
be conveyed via the other end to a transmitter arranged out-
side the flow duct.

Of course, the hollow shaft may also be designed to allow
at least one power line to pass through or may form the power
line itself. The latter embodiment is advantageous specifi-
cally if the transmitter and/or the drive is/are located on the
butterfly valve. If only the transmitter is arranged on the
butterfly valve, the transmitter can be connected to the con-
troller and/or to the drive via a power supply guided through
the pivot shaft.

A protractor connected to the controller can be provided in
order to determine the volume flow rate in accordance with
the angular position of the butterfly valve.

At least one recess can be round or formed as a slit. The
surfaces of the hollow chamber are then pierced, slitted or
perforated.

The two hollow chambers may be axially symmetrical.
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The height of at least one hollow chamber may be constant
along its length and/or its width.

The surface of the hollow chamber arranged on the onflow
side when the butterfly valve is in the closed position may first
have, in the open position of the butterfly valve and as viewed
in the flow direction, a course corresponding to a convex
curvature and then a course corresponding to a concave cur-
vature, wherein the transition from the convex curvature into
the concave curvature preferably lies in the region of the
swivel axis.

The surface of the hollow chamber arranged on the flow-off
side when the butterfly valve is in the closed position may first
have, in the open position of the butterfly valve and as viewed
in the flow direction, a course corresponding to a concave
curvature and then a course corresponding to a convex cur-
vature, wherein the transition from the concave curvature into
the convex curvature preferably lies in the region of the swivel
axis.

Of course, it is also possible for the height of at least one
hollow chamber along its length and/or its width to decrease
from the middle of the butterfly valve towards the respective
edge. This decrease may be continuous or discontinuous. For
example, lens-shaped cross sections of the butterfly valve are
thus possible.

The swivel axis can be mounted centrally in the flow duct.

The butterfly valve can be produced from plastic or other
materials, such as metal, in particular from aluminium.

It is advantageous if at least one sensor, in particular a
sensor formed as an air-quality detector and/or a temperature
sensor, is arranged in the region of at least one hollow cham-
ber, preferably in the region of the onflow-side hollow cham-
ber. The sensor can be arranged in the hollow chamber or on
the surface of a hollow chamber.

Itis advantageous if, as viewed in the flow direction, a flow
obstacle, in particular formed in a manner similar to a wall, is
arranged after at least one recess, which is located in the
onflow-side hollow chamber when the butterfly valve is in the
closed position. The flow obstacle can be formed for example
as a wall portion protruding with respect to the surface of the
butterfly valve and extending parallel to the swivel axis. The
flowing medium is backed up before this flow obstacle. A
greater dynamic pressure is achieved, thus resulting in a
higher differential pressure signal. The recesses can be
arranged arbitrarily in the onflow-side hollow chamber as a
result of this embodiment, irrespectively of the course of the
surface of the onflow-side hollow chamber. Due to the flow
obstacles, differential pressure tapping is also possible in an
open position, in which the butterfly valve is oriented parallel
to the flow direction. In addition, the butterfly valve can be
designed with a lower thickness, such that the flow resistance
is reduced.

For fluidic and acoustic reasons, it is advantageous if the
width of at least one flow obstacle reduces as viewed in the
flow direction and/or if the height of at least one flow obstacle
reduces as viewed in the flow direction.

Furthermore, it is advantageous if, as viewed in the flow
direction, a flow obstacle, in particular formed in a manner
similar to a wall, is arranged before at least one recess, which
is located in the flow-off-side hollow chamber when the but-
terfly valve is in the closed position. The flow obstacle may
for example be formed as a wall portion protruding with
respect to the surface of the butterfly valve and extending
parallel to the swivel axis. Due to the flow obstacle, a greater
negative pressure is produced, such that a higher differential
pressure signal is thus achieved. The recesses can be provided
arbitrarily in the flow-off-side hollow chamber, irrespectively
of'the course of the surface of the flow-off-side hollow cham-
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ber. Due to the flow obstacles, differential pressure tapping is
also possible in an open position, in which the butterfly valve
is parallel to the flow direction. In addition, the butterfly valve
can be designed with a lower thickness, such that the flow
resistance is reduced.

For fluidic and acoustic reasons, it is advantageous if the
width of at least one flow obstacle increases as viewed in the
flow direction and/or if the height of at least one flow obstacle
increases as viewed in the flow direction.

At least one flow obstacle may have a width, as viewed
orthogonally to the flow direction, that is identical to, prefer-
ably greater than, the width of the recess associated with this
flow obstacle.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the invention illustrated in the
drawings will be explained hereinafter. In the drawings:

FIG. 1 shows a side view of a first exemplary embodiment
of a buttertly valve according to the invention,

FIG. 2 shows a side view of a second exemplary embodi-
ment of a butterfly valve according to the invention,

FIG. 3 shows a side view of a third exemplary embodiment
of a buttertly valve according to the invention,

FIG. 4 shows a section through a fourth exemplary embodi-
ment of a butterfly valve according to the invention,

FIG. 5 shows a section through a fifth exemplary embodi-
ment of a butterfly valve according to the invention,

FIG. 6 shows a section through a sixth exemplary embodi-
ment of a butterfly valve according to the invention,

FIG. 7 shows a section through a seventh exemplary
embodiment of a butterfly valve according to the invention,

FIG. 8 shows a section through an eighth exemplary
embodiment of a butterfly valve according to the invention,

FIG. 9 shows a longitudinal section through a ninth exem-
plary embodiment of a butterfly valve according to the inven-
tion,

FIG. 10 shows a section through a tenth exemplary
embodiment of a butterfly valve according to the invention,

FIG. 11 shows a section through an eleventh exemplary
embodiment of a butterfly valve according to the invention,

FIG. 12 shows a section through a twelfth exemplary
embodiment of a butterfly valve according to the invention,

FIG. 13 shows a section through a thirteenth exemplary
embodiment of a butterfly valve according to the invention,

FIG. 14 shows the object according to FIG. 13 with a
temperature sensor,

FIG. 15 shows the object according to FIG. 13 with an
air-quality sensor,

FIG. 16 shows a section through a fourteenth exemplary
embodiment of a butterfly valve according to the invention,

FIG. 17 shows a view from below of the object according to
FIG. 16, and

FIG. 18 shows a view from above of the object according to
FIG. 16.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

Corresponding reference signs are used in all figures for
like or similar component parts.

In the figures, a flow duct is illustrated, wherein, in the
exemplary embodiments according to FIGS. 1 and 2, a but-
terfly valve 2 is arranged in the flow duct 1, and, in the
exemplary embodiment according to FIG. 3, two butterfly
valves 2 are arranged in the flow duct 1. Each butterfly valve
2 is mounted rotatably about a swivel axis 3.

10

15

20

25

30

35

40

45

50

55

60

65

6

Each butterfly valve 2 comprises on each of its two butter-
fly valve faces a hollow chamber 4, 5 respectively. The sur-
face of each hollow chamber 4, 5 is provided with a multi-
plicity of recesses 6 formed in the manner of a perforation.
Each hollow chamber 4, 5 extends over the entire width and
the entire length of the respective butterfly valve 2.

In the exemplary embodiments illustrated, the hollow
chambers 4, 5 of each butterfly valve 2 are interconnected
directly via a peripheral wall portion 7, which is interrupted
by the butterfly valve 2. Each hollow chamber 4, 5 is sealed
with respect to the butterfly valve 2 by means of a peripheral
seal 8. The hollow chambers 4, 5 of a butterfly valve 2 there-
fore have a common partition wall formed by the butterfly
valve 2.

In addition, a device for determining the volume flow rate
of the medium flowing in the flow channel 1 is provided and,
in the exemplary embodiment illustrated, comprises two
measurement points. One measurement point is in one hollow
chamber 4 and the other measurement point is in the other
hollow chamber 5.

In the exemplary embodiment according to FIGS. 1 and 2,
each swivel axis 3 is formed as a hollow shaft. Each measure-
ment point is connected to a transmitter 11 via a pressure line
9,10.

In the exemplary embodiment according to FIG. 1, the
transmitter 11 is arranged outside the flow duct 1. In the
exemplary embodiment illustrated, the transmitter 11 also
comprises a controller. The transmitter 11 and the controller
are connected to a drive (not illustrated). In the exemplary
embodiment according to FIG. 1, the pressure lines 9, 10 are
guided outwardly to the transmitter 11 through the swivel axis
3.

InFIG. 2, an exemplary embodiment is illustrated in which
the transmitter 11 and the controller are arranged on the
butterfly valve 2. The drive 12 connected to the transmitter 11
and to the controller is arranged outside the flow duct 1. The
transmitter 11 and the controller are connected to the drive 12
via power lines 13, 14. In the exemplary embodiment accord-
ing to FIG. 2, the power lines 13, 14 are guided outwardly
through the swivel axis 3.

In the exemplary embodiment according to FIG. 3, two
butterfly valves 2 are arranged in the flow duct 1, wherein a
partition wall 15 is provided between both butterfly valves 2.
In the exemplary embodiment illustrated, the flow duct 1 has
a square flow cross section. The transmitter 11, the controller,
and the drive 12 for each butterfly valve 2 are not illustrated
for reasons of clarity.

If a gaseous medium flows in the direction of the arrow 16,
an overpressure is produced in the onflow-side hollow cham-
ber 4 of the buttertly valve 2 and a negative pressure is pro-
duced in the flow-off-side hollow chamber 5. The differential
pressure between the onflow-side and the flow-off-side hol-
low chamber 4, 5 is determined in the transmitter 11 and is
converted into a voltage signal. A flow velocity (actual value)
can be assigned to the voltage signal in accordance with a
stored characteristic curve. If the measured actual value devi-
ates from the stored target value, a corresponding control
signal is sent to the drive 12, so that the angular position of the
butterfly valve 2 is changed.

An axially symmetrical butterfly valve 2 is illustrated in
FIG. 4, wherein the height of both hollow chambers 4, 5
decreases from the centre of the butterfly valve 2 towards the
onflow-side edge and towards the flow-off-side edge.

As can be seen in FIG. 4, all recesses 6, which are located
in the onflow-side hollow chamber 4 when the butterfly valve
2 is in the closed position, are arranged in a sub-region of the
region of the hollow chamber 4 forming the onflow-side end
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face when the butterfly valve 2 is in the open position, said
sub-region, based on the cross section of the flow duct and as
viewed in the flow direction 16, being arranged before the
highest point P of the course of the contour of the hollow
chamber 4 when the butterfly valve 2 is in the open position.

With regard to the recesses 6 in the hollow chamber 5
arranged on the flow-off side when the butterfly valve 2 is in
the closed position, these are arranged in a sub-region of the
region of the hollow chamber 5 forming the flow-off-side end
face when the butterfly valve 2 is in the open position, said
sub-region, based on the cross section of the flow duct 1 and
as viewed in the flow direction 16, being arranged after the
lowest point T of the course of the contour of the hollow
chamber 5 when the butterfly valve 2 is in the open position.

An exemplary embodiment in which only one recess 6 is
provided in each of the two hollow spaces 4, 5 is illustrated in
FIGS. 5 and 6. With regard to the recess 6 located in the
hollow chamber 4 arranged on the onflow side when the
butterfly valve 2 is in the closed position, this is located in the
region of the hollow chamber 4 forming the onflow-side end
face when the butterfly valve 2 is in the open position.

The recess 6 in the hollow chamber 5 points in the opposite
direction. The recess 6 located in the hollow chamber 5
arranged on the flow-off side when the butterfly valve is in the
closed position is thus in the region of the hollow chamber 5
forming the flow-off-side end face when the butterfly valve 2
is in the open position.

In FIG. 5, the respective recess 6 forms the complete
onflow-side and flow-off-side end face. InFIG. 6, each recess
6 is smaller than the respective onflow-side or flow-off-side
end face.

In FIG. 7, an embodiment is illustrated that comprises just
one recess 6 per hollow chamber 4, 5. The recess 6 in the
onflow-side hollow chamber 4 is provided in the region form-
ing the onflow-side end face when the butterfly valve 2 is in
the open position. The recess 6 in the flow-off-side hollow
chamber 5 is arranged in the region forming the flow-oft-side
end face when the butterfly valve 2 is in the open position.

The exemplary embodiment according to FIG. 8 deviates
from the butterfly valve 2 according to FIG. 4 in that, with the
butterfly valve 2 according to FI1G. 4, each hollow chamber 4,
5 extends over the entire length of the butterfly valve 2,
whereas, in FIG. 8, each hollow chamber 4, 5 extends only
over a sub-region. Furthermore, a drive 12 is integrated
directly into the butterfly valve 2 in the exemplary embodi-
ment according to FIG. 8.

In FIG. 9, a section through a butterfly valve 2 according to
the invention with an integrated drive 12 is illustrated. In the
exemplary embodiment illustrated, the butterfly valve 2 con-
sists of two halves, wherein each half comprises a partition
wall. When both halves are assembled, the two partition walls
contact one another, wherein the two partition walls form
therebetween a recess 17 through which the swivel axis 3 can
pass. The swivel axis 3 is arranged so as to be fixed against
rotation with respect to the flow duct 1 (not illustrated). A
gearwheel 18 is assembled on the swivel axis 3 and cooper-
ates with a pinion 19 connected to the drive 12.

Whereas, for example in FIGS. 4, 7 and 8, a butterfly valve
2 isillustrated that is arranged parallel to the flow direction 16
in the open position, FIGS. 10 to 12 show butterfly valves 2
that in the open position are inclined with respect to the flow
direction 16, that is to say are not oriented parallel to the flow
direction 16 when in the open position.

For this reason, the recesses 6 in the exemplary embodi-
ments according to FIGS. 10 and 12 may extend over the
entire hollow chamber 4, since the highest point P of the
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course of the contour of the hollow chamber 4 is located in the
region of the flow-off-side end face when the buttertly valve 2
is in the open position.

In the exemplary embodiment according to FIG. 10, the
recesses 6 in the hollow chamber 5 are also arranged over the
entire face of the hollow chamber 5, since the lowest point T
of the course of the contour of the hollow chamber 5 is
arranged in the region of the onflow-side end face when the
butterfly valve 2 is in the open position.

In the exemplary embodiment according to FIG. 12,
merely one recess 12 is provided in the flow-off-side hollow
chamber 5.

In FIG. 11 an exemplary embodiment is illustrated, in
which the surface of the hollow chamber 4 arranged on the
onflow side when the butterfly valve 2 is in the closed position
first has, in the open position of the butterfly valve 2 and as
viewed in the flow direction 16, a course corresponding to a
convex curvature and then a course corresponding to a con-
cave curvature, wherein the transition 20 from the convex
curvature into the concave curvature is arranged in the region
of the swivel axis 3.

With regard to the hollow chamber 5 arranged on the flow-
off side, the surface of the hollow chamber 5 arranged on the
flow-off side when the butterfly valve 2 is in the closed posi-
tion first has, in the open position of the butterfly valve 2 and
as viewed in the flow direction 16, a course corresponding to
a concave curvature and then a course corresponding to a
convex curvature, wherein the transition 21 from the concave
curvature into the convex curvature is arranged in the region
of the swivel axis 3.

Yet further exemplary embodiments are illustrated in
FIGS. 13 to 15. With regard to FIG. 14, a temperature sensor
22 is provided in the onflow-side hollow chamber 4. This
temperature sensor 22 may of course also be arranged in the
flow-off-side hollow chamber 5 or on one of the surfaces of
the hollow chambers 4, 5. These positions are illustrated in a
dashed manner.

In FIG. 15, an exemplary embodiment is illustrated, in
which an air-quality detector 23 is arranged on the surface of
the hollow chamber 4. As illustrated in a dashed manner, this
can also be arranged in the hollow chamber 4.

A further exemplary embodiment of an axially symmetri-
cal butterfly valve 2 is illustrated in FIGS. 16 to 18. The height
of both hollow chambers 4, in each case decreases from the
centre of the butterfly valve 2 towards the onflow-side edge
and towards the flow-off-side edge.

As can be seen in FIG. 16, a plurality of recesses 6 are
provided both in the onflow-side hollow chamber 4 and in the
flow-off-side hollow chamber 5. In the illustrated open posi-
tion, the butterfly valve 2 is oriented parallel to the flow
direction 16.

The recesses 6 in the onflow-side hollow chamber 4 are
located on the one hand in the sub-region that, based on the
cross section of the flow duct 1 in the open position and as
viewed in the flow direction 16, is arranged before the highest
point P of the course of the contour of the hollow chamber 4
when the buttertly valve 2 is in the open position. On the other
hand, recesses 6 are also located however in the onflow-side
hollow chamber 4 in the sub-region that, based on the cross
section of the flow duct 1 in the open position and as viewed
in the flow direction 16, is arranged after the highest point P
of'the course of the contour of the hollow chamber 4 when the
butterfly valve 2 is in the open position.

The same is true with regard to the recesses 6 in the hollow
chamber 5 arranged on the flow-off side when the butterfly
valve 2 is in the closed position. The recesses 6 are thus
located onthe one hand in a sub-region of the hollow chamber
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5, said sub-region, based on the cross section of the flow duct
1 in the open position and as viewed in the flow direction 16,
being arranged after the lowest point T of the course of the
contour of the hollow chamber 5 when the butterfly valve 2 is
in the open position. On the other hand, recess 6 are also
located however in a sub-region of the hollow chamber 5, said
sub-region, based on the cross section of the flow duct 1 in the
open position and as viewed in the flow direction 16, being
arranged before the lowest point T of the course of the contour
of the hollow chamber 5 when the butterfly valve 2 is in the
open position.

As can be seen in FIGS. 16 and 18, a flow obstacle 24 is
arranged, as viewed in the flow direction 16, after each recess
6 located in the hollow chamber 4 arranged on the onflow side
when the butterfly valve 2 is in the closed position. The
flowing air backs up in the region of each flow obstacle 24. As
is illustrated in FIG. 18, the width of each flow obstacle 24
reduces as viewed in the flow direction 16, and the height of
each flow obstacle 24 also reduces as viewed in the flow
direction 16. Each flow obstacle 24 thus has the shape of a
wedge that tapers as viewed in the flow direction 16.

In the case of the recesses 6 in the region of the hollow
chamber 5 arranged on the flow-off side, a flow obstacle 25 is
arranged before each recess 6 as viewed in the flow direction.
Asisillustrated in FIG. 17, the width of each flow obstacle 25
increases in the flow direction 16, and the height of each flow
obstacle 25 also increases in the flow direction 16. Each flow
obstacle 25 thus has the shape of a wedge that tapers as
viewed against the flow direction 16.

In the exemplary embodiment illustrated, the flow
obstacles 24, 25 have a greater width as viewed orthogonally
with respect to the flow direction compared to the width of the
recess 6 associated with each flow obstacle 24 or 25.

Due to the construction according to FIGS. 16 to 18, a
much flatter butterfly valve 2 can be produced, for example
compared to the exemplary embodiment according to FIG. 4.
In addition, the recesses 6 can be arranged arbitrarily due to
the flow obstacles 24 and 25. The butterfly valve 2 can be
oriented parallel to the flow direction 16 in its open position.
Differential pressure tapping is also possible in this open
position due to the flow obstacles 24 and 25.

It will be apparent to one of ordinary skill in the art that
various modifications and variations can be made in construc-
tion or configuration of the present invention without depart-
ing from the scope or spirit of the invention. Thus, it is
intended that the present invention cover all such modifica-
tions and variations, and as may be applied to the central
features set forth above.

We claim:

1. Butterfly valve (2) for arrangement in a flow duct (1) of
an air-conditioning installation, the butterfly valve (2) com-
prising two butterfly valve faces and being mounted rotatably
about a swivel axis (3), and a device with at least two mea-
surement points for determining the volume flow rate of a
gaseous medium flowing in the flow duct being provided,
characterized in that the butterfly valve (2) comprises at least
one hollow chamber (4, 5) on each of its two butterfly valve
faces, each hollow chamber (4, 5) being provided with at least
one recess (6), preferably with a multiplicity of recesses (6)
formed in the manner of a perforation, and one measurement
point being associated with one hollow chamber (4 or 5) and
the other measurement point being associated with the other
hollow chamber (5 or 4).

2. Butterfly valve (2) according to claim 1, characterized in
that at least one of the recesses (6) located in an onflow-side
hollow chamber (4) when the butterfly valve (2) is in the
closed position is arranged in the region of the hollow cham-
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ber (4) forming an onflow-side end face when the butterfly
valve (2) is in the open position, and/or in that at least one of
the recesses (6) located in a flow-off- side hollow chamber (5)
when the butterfly valve (2) is in the closed position is
arranged in the region of the hollow chamber (5) forming a
flow-off-side end face when the butterfly valve (2) is in the
open position.

3. Butterfly valve (2) according to claim 1, characterized in
that all recesses (6) located in an onflow-side hollow chamber
(4) when the butterfly valve (2) is in the closed position are
arranged in a sub-region of the region of the hollow chamber
(4) forming an onflow-side end face when the butterfly valve
(2) is in the open position, said sub-region, based on the cross
section of the flow duct (1) and as viewed in the flow direction
(16), being arranged before the highest point P of the course
of the contour of the onflow-side hollow chamber (4) when
the butterfly valve (2) is in the open position, and/or all
recesses (6) located in a flow-off-side hollow chamber (5)
when the butterfly valve (2) is in the closed position are
arranged in the sub-region of the region of the flow-oft-side
hollow chamber (5) forming a flow-off-side end face when
the butterfly valve (2) is in the open position, said sub-region,
based on the cross section of the flow duct (1) and as viewed
in the flow direction (16), being arranged after the lowest
point T of the course of the contour of the flow-off-side
hollow chamber (5) when the butterfly valve (2) is in the open
position.

4. Butterfly valve (2) according to claim 1, characterized in
that at least one hollow chamber (4, 5) extends over the entire
width and/or the entire length of the butterfly valve (2).

5. Butterfly valve (2) according to claim 1, characterized in
that the hollow chambers (4, 5) are interconnected, preferably
at the edge, either directly or indirectly via a wall portion (7).

6. Butterfly valve (2) according to claim 1, characterized in
that the hollow chambers (4, 5) have a common partition wall,
in particular formed by the butterfly valve (2).

7. Butterfly valve (2) according to claim 1, characterized in
that each measurement point is connected to a transmitter
(11), and in particular all measurement points are connected
to a common transmitter (11).

8. Butterfly valve (2) according to claim 7, characterized in
that the transmitter (11) is arranged in the region of the but-
terfly valve (2), in particular on the butterfly valve (2).

9. Butterfly valve (2) according to claim 7, characterized in
that the transmitter (11) is connected to a controller.

10. Butterfly valve (2) according to claim 9, characterized
in that the controller is arranged in the region of the butterfly
valve (2), in particular on the butterfly valve (2).

11. Butterfly valve (2) according to claim 1, characterized
in that a drive (12) is arranged in the region of the butterfly
valve (2), in particular on the butterfly valve (2).

12. Butterfly valve (2) according to claim 1, characterized
in that the swivel axis (3) is formed as a hollow shaft.

13. Butterfly valve (2) according to claim 12, characterized
in that the hollow shaft is designed to enable at least one
pressure line (9, 10) to pass through or forms the pressure line
(9, 10) itself.

14. Buttertly valve (2) according to claim 12, characterized
in that the hollow shaft is designed to enable at least one
power line (13, 14) to pass through or forms the power line
(13, 14) itself.

15. Butterfly valve (2) according to claim 9, characterized
in that a protractor connected to the controller is provided in
order to determine the volume flow rate in accordance with
the angular position of the butterfly valve (2).

16. Butterfly valve (2) according to claim 1, characterized
in that at least one recess (6) is round or is formed as a slit.
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17. Butterfly valve (2) according to claim 1, characterized
in that the two hollow chambers (4, 5) are axially symmetri-
cal.

18. Butterfly valve (2) according to claim 1, characterized
in that the height of at least one hollow chamber (4, 5) is
constant along its length and/or its width.

19. Butterfly valve (2) according to claim 2, characterized
in that the surface of the hollow chamber (4) arranged on the
onflow side when the butterfly valve (2) is in the closed
position first has, in the open position of the butterfly valve (2)
and as viewed in the flow direction (16), a course correspond-
ing to a convex curvature and then a course corresponding to
a concave curvature, and/or the surface of the hollow chamber
(5) arranged on the flow-off side when the butterfly valve (2)
is in the closed position first has, in the open position of the
butterfly valve (2) and as viewed in the flow direction (16), a
course corresponding to a concave curvature and then a
course corresponding to a convex curvature.

20. Butterfly valve (2) according to claim 1, characterized
in that the height of at least one hollow chamber (4, 5) along
its length and/or its width decreases from the middle of the
butterfly valve (2) towards the respective edge.

21. Butterfly valve (2) according to claim 1, characterized
in that at least one sensor, in particular a sensor formed as an
air-quality detector (23) and/or a temperature sensor (22), is
arranged in the region of at least one hollow chamber (4, 5),
preferably in the region of the onflow-side hollow chamber

).
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22. Butterfly valve (2) according to claim 2, characterized
in that, as viewed in the flow direction (16), a flow obstacle
(24) is arranged after at least one recess (6), which is located
in the onflow-side hollow chamber (4) when the butterfly
valve (2) is in the closed position.

23. Butterfly valve (2) according to claim 22, characterized
in that the width of at least one flow obstacle (24) reduces as
viewed in the flow direction (16).

24. Butterfly valve (2) according to claim 22, characterized
in that the height of at least one flow obstacle (24) reduces as
viewed in the flow direction (16).

25. Butterfly valve (2) according to claim 2, characterized
in that, as viewed in the flow direction (16), a flow obstacle
(25) is arranged before at least one recess (6), which is located
in the oftf-flow-side hollow chamber (5) when the butterfly
valve (2) is in the closed position.

26. Butterfly valve (2) according to claim 25, characterized
in that the width of at least one flow obstacle (25) increases as
viewed in the flow direction (16).

27. Butterfly valve (2) according to claim 25, characterized
in that the height of at least one flow obstacle (25) increases as
viewed in the flow direction (16).

28. Butterfly valve (2) according to claim 22, characterized
in that at least one flow obstacle (24, 25) has a width, as
viewed orthogonally with respect to the flow direction (16),
that is identical to, preferably greater than, the width of the
recess (6) associated with this flow obstacle (24, 25).

#* #* #* #* #*



